The relation between the atopic state and the clinical expression of diseases such as bronchial asthma or atopic dermatitis remains unclear. Most young children with these disorders are atopic and exposure to allergen can, in sensitive individuals, induce bronchospasm and eczematous skin changes.
Not all atopic subjects, however, develop disease. The possibility that additional influences are required for expression of disease to occur has received much attention. There have been reports on the role of diverse environmental factors in atopic subjects, including season of birth,' respiratory infections,2 and state of breast feeding.-8
In this five year prospective study we have followed a cohort of children (n=97) at risk of allergic disease, seeking the development of eczema, recurrent wheezing, and seasonal rhinitis. We have attempted to examine how environmental factors interact on the atopic constitution and produce symptoms of disease. The incidence of early respiratory infections and the development of specific antibody to common allergens in these children has previously been reported.9 ' Patients and methods Study design. One hundred babies were selected for study before birth on the grounds that one parent gave a history of hay fever or asthma. This selection was designed to provide a cohort of children of whom about half would be expected to develop evidence of atopy, those without atopy acting as controls. In this study atopy was defined as the presence of eczema and/or one or more positive results of a cutaneous prick test to common allergens. Written consent from pregnant mothers was obtained after full explanation that the baby would be subjected to venepunctures and the passage of a soft nasal catheter during the course of the study. All the babies were born in the maternity department of a district general hospital. The mean birth weight on leaving hospital was 3280 g.
At one year there were 92 families on follow up. Most of the study families continued to live in the area served by the hospital, and 73 remained on follow up on the child's fifth birthday (Table 1) . Parents were asked to keep a diary of their feeding 338
Parental smoking, breast feeding, and respiratory infection in development of allergic diseases 339 Direct viral culture was attempted whenever respiratory symptoms were notified. Nasopharyngeal secretions were taken from the symptomatic baby in the home and transported at 0°C to the laboratory. The methods of tissue culture have been described elsewhere. 9 Saliva samples were collected from all children at 3 years. These samples were assayed for IgA, using a double antibody radioimmune assay. ' 
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20-ity to the six common allergens is shown in Figure 2 .
Responses to egg and milk were most prevalent in years one and two, after which they decreased, whereas those to the major inhalant allergens house dust mite and grass pollens were more prevalent in the later years of the study. Of the 36 children with a diagnosis of eczema, 21 were atopic on the basis of results of the skin test. Eleven of these showed egg sensitivity in the first year compared with only three of the 37 children without eczema (p<005). During the first year ingested allergens accounted for 86% of positive reactions in children with eczema ( group.bmj.com on July 7, 2017 -Published by http://adc.bmj.com/ Downloaded from Parental smoking, breast feeding, and respiratory infection in development of allergic diseases 341 Immunoglobulin E concentrations were significantly raised in both patients with eczema ( Fig. 3) and those with recurrent wheezing (Fig. 4) when compared with those children who did not have these diseases at all ages after 3 months (p<005).
Children who wheezed only once had IgE concentrations that were not significantly different from those of children who did not wheeze at all (p>O0OS).
No differences in serum IgA concentrations were apparent at any age between 3 and 60 months between children with and without eczema. The salivary IgA values in 3 year old subjects were not significantly different in those with and without eczema, all being within the normal adult range.6 There was no significant difference in serum IgA concentrations between those who did and did not have episodes of wheeze (p<0-05).
Parental smoking. At the children's first birthday the number of those who had developed or were to develop wheezing was equally distributed between parents who did or did not smoke at that time. children who had experienced episodes of wheeze compared with 37% in families where the parents did not smoke. The difference was significant (p<.05) (Fig. 5 ).
When total serum IgE concentrations of children were compared between the families where the parents smoked and those where the parents did not smoke no significant difference could be found at any age (p>005).
Respiratory infections. Successful isolations of virus became less common as the children grew up, probably due to sampling difficulties. In all subjects throughout the study respiratory viruses (rhinovirus. respiratory syncytial virus, and para-influenza virus) were isolated from children with both coryzal and wheezy syndromes. The 15 children who wheezed only once often had associated coryzal symptoms. In this group five positive respiratory viral isolates were made (three respiratory syncytial virus, two para-influenza virus).
Respiratory infections occurred more often in the atopic children (mean 20-7 over five years) than in the non-atopic children (mean 15.6), but this difference did not reach significance. There was a similar pattern of respiratory virus infections in the atopic children during the first year of life compared with those who did not develop wheezing (Table 3) .
Breast feeding. The duration of breast feeding was taken as the time from birth to the introduction of the first cow's milk or cow's milk formula feed.
In all, 55% of children received no cow's milk during the first four weeks of life and 12% were totally breast fed for over three months.
There was no evidence of any relation between the duration of breast feeding and the incidence of eczema or positive skin tests (p>005) (Table 4) . No protective effect of breast feeding against asthma could be shown.
Atopic children and environmental factors. Forty eight children were identified as atopic. Twenty two developed episodes of wheeze and 26 did not. As the genetic predisposition to atopy was similar the two subgroups were compared for environmental influences.
No significant differences between the groups could be shown for social class, season of birth, or duration of breast feeding. The atopic children who had episodes of wheeze did not have significantly more respiratory infections, and the virus isolates in the first year were similar in both groups (Table 3 ).
There were significantly more parents who smoked cigarettes among the families of atopic children who had episodes of wheeze at 5 years of age than in the families of children who did not have episodes of wheeze (p<005) (Fig. 6 ).
Discussion
The prediction that roughly half of these children were atopic, supporting an association between disease expression and the genetic predisposition to develop IgE antibody responses. The most commonly identified skin sensitivity in the first year was to egg protein. The skin reaction was often transient, disappearing in the second year at a time when the prevalence of eczema was also decreasing. These results suggest a role for food specific immune responses in the pathogenesis of infantile eczema, as has been suggested by others. Skin reactivity to inhalant allergens represented the predominant sensitivity in older children with eczema, although it developed later than that to foods. The role of inhalant allergens in the pathogenesis of eczema has received somewhat less attention. It has been shown that the raised IgE concentrations of children and adults with this disorder includes inhalant allergen specific IgE antibody.15 The presence of this antibody is not explained by concomitant respiratory allergic disease. Furthermore, the application of such allergens to the skin has been shown to induce eczematous lesions in sensitive individuals.'6 Both ingested and inhaled allergens are probablv of clinical importance in subjects with eczema, though their predominant effects may be at different stages of development.
In this study the children who wheezed on four or more occasions all showed evidence of atopy. The predominant sensitivity was to the major inhaled allergens. It is known from epidemiological studies that exposure to cigarette smoke doubles the risk to the infant of an attack of pneumonia or bronchitis. 22 Our study suggests that this risk is not confined to infancy and parental smoking habits but may have an even stronger influence on the pathogenesis of wheezing in the 5 year old child. The mechanism of this effect is unclear. In adults smoking may result in an increase in bronchial hyperactivity,23 this change being only weakly dependent on the atopic state of the patient. Immunological variables can be altered in smokers, including a rise in IgE concentrations. In this study the children of parents who smoked did not show raised IgE concentrations, perhaps suggesting a different mechanism. We have reported elsewhere that the immune response to house dust mite was increased in those children exposed to higher concentrations of its major allergen, antigen p1.1 These differences include prevalence of skin test reactivity and radioallergosorbent test specific for D pteronyssimus. It has been shown previously that avoidance of house dust mite both in children and young adults can result in a reduction of bronchial hyperactivity.24 25 It is quite clear that recurrent wheezing develops in these subjects who are genetically predisposed to develop an atopic state. It is possible that cofactors, or environmental influences, such as parental smoking, house dust mite antigen, and respiratory tract infections, either by a direct effect on airway reactivity or by altering the nature of the immune response to particular allergens, are required to allow disease expression. The possibility of a synergistic effect between these factors must also be borne in mind.
Breast feeding failed to show any protective effect against the development of allergic disease, including eczema. Whether breast feeding affords protection against atopic disease remains controversial.6 Random controlled clinical trials have given conflicting results. As it is difficult to control how mothers feed their babies many studies have been of an observational design. Our study can be criticised on these grounds. Bias may have arisen if those infants most at risk opted into the breast feeding group. As the risk was equal among all babies this seems to be unlikely. Moreover, the number of breast fed babies in the trial was similar to local practice at the time. Observer bias was minimised by the clinician being unaware of the feeding history at the time of the clinical assessment. Our conclusions are similar to other recent reports.7 x
The finding that egg sensitivity, as shown by immediate skin test reactivity, can occur in wholly breast fed babies suggests that maternal diet may be of relevance. Food allergies in fully breast fed infants have been described.26 It has been shown in experimental rats that repeated low dose exposure through breast milk increases the likelihood of developing an IgE antibody response to a food protein. 27 The increased incidence of skin tests positive to egg, in breast fed babies compared with bottle fed babies, during the past six months suggests that similar events may occur in man. While breast feeding should continue to be recommended by paediatricians as the best available feed for most babies, we do not believe that it can be promoted as a preventative measure in those infants at risk of developing allergic disease. Studies on the role of maternal exclusion dieting while breast feeding are indicated.
In conclusion, the development of asthma and eczema in susceptible children seems to be influenced by a wide variety of environmental factors. The issue of dietary exposure is as yet unresolved. Exposure to inhalant allergens such as the house dust mite can be reduced, although it is not clear what level of reduction is required to alter the natural history of the disease.28 The simplest advice that we can give the parents of atopic children is to stop smoking in the child's presence.
